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An Experimental Study on Thermal Storage Performance of
an Air Conditioning System with Slab Thermal Storage
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ABSTRACT: This paper investigates the thermal storage performance of the office building
which has adopted an air conditioning system with its slab structure as a regenerator. Four
cases of the thermal storage performance experiment were conducted. Room air temperatures,
floor slab temperatures, temperatures around the air conditioning unit were logged and ana-
lyzed. The load handling capacity of the air conditioning unit and the amount of heat stored
in the slab were decided from those experiments. Several efficiencies were investigated to
evaluate the performance of the thermal storage. The results concluded that the slab as a
regenerator is very effective in cutting down peak loads of the office building.
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Fig. 1 The 5th floor plan.
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Fig. 2 The schematic of air-conditioning sys-
tems with slab structure as a regen-
erator.
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Table 1 Operation schedule

Date Thermal storage time Time period
First week July 8~July 12 5 hours 03 :00~08: 00
Second week July 15~ ]July 19 10 hours 22:00~08:00
Third week July 22~ ]July 26 2 hours 06 : 00~08 : 00
Fourth week July 29~Aug. 2 - -
Fifth week Aug. 5~Aug. 9 5 hours 03:00~08:00
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Fig. 3 The measurement points of floor slab
temperature.
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Fig. 4 The measurement points of air temper-
ature around the air conditioning units.
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Fig. 5 Room air temperature and air tempera-
ture around the air-conditioning unit.
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Fig. 6 The load handling capacity of the air-

conditioning unit.
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Table 2 Ratio of the heat stored in the floor to heat input

MON | TUE | WED | THU | FRI | Average (%)
Input heat (k]) | 35252 | 35075 | 34919 | 33008 | 35160
5 hours Storage (k]) | 21502 | 18163 | 22632 | 13633 | 16174 52.8
(first week)
Ratio (%) 61.0 518 | 6438 402 460
Input heat (kJ) | 69558 | 60835 | 62888 | 63505 | 62463
10 hours Storage (k) | 31183 | 27000 | 24362 | 26104 | 23781 408
Ratio (%) 448 411 387 411 381
Input heat (k) | 13065 | 13823 | 13399 | 13417 | 13216
2 hours Storage (k)) | 7971 | 7397 | 7416 | 7770 | 7366 56.7
Ratio (%) 61.0 535 | 553 579 55.7
Input heat (k]) | 32788 | 32758 | 31877 | 31527 | 32025
( ﬁ‘;’thhoﬁgzk) Storage (k) | 21172 | 17681 | 16276 | 15785 | 15662 53.7
Ratio (%) 646 540 | 511 50.1 489
Average (%) 57.9 50.1 525 173 472
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Table 3 Efficiencies of slab thermal storage

2 hours 5 hours 10 hours

Efficiency of peak load cut 234 357 426

Efficiency of shifting daytime load 236 425 549

Efficiency of slab thermal storage 103.2 773 50.1

Daily proportion of nighttime load 24.1 454 714

Ratio of increment of air-conditioning load ~-0.7 1.7 55.7
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